Background: Horses rely heavily on the bacterial communities in their large colon to digest fibre through liberation of short chain fatty acids (SCFAs) from their high fibre diet.
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Objectives: The development of a lab-based, fermentation model would aid in the understanding of colonic fermentation in the horse, allowing the study of dietary intervention and mechanisms of intestinal disease without invasive sampling.
Methods:
The three stage, human gut model described by Macfarlane et al. (1998) was altered with the aim to mimic the bacterial populations in the horse caecum, right ventral colon and left ventral colon. The protein and fibre content of the media feeding the model was altered to mimic the gastrointestinal content as it enters the caecum. Samples were taken from all vessels every complete turnover of media (three days) and analysed using gas chromatography, proton magnetic resonance spectroscopy ( 1 H NMR) and sequencing of the 16S rRNA bacterial gene.
Results: The gut model was able to culture the bacteria from fresh equine faeces and maintain their functionality, seen in increase in the production of SCFAs. Bacterial DNA sequencing indicates that 80% of the bacterial communities present in the three different fermentation vessels was representative of that in the horse's large colon. Furthermore, metabolomics was used to demonstrate the functionality and stability of these bacterial communities.
Conclusions: This lab based model has the potential to study the complexities of the diseased horse gut microbiota and the effect of feed and drugs on healthy equine gut bacteria. Objectives: 1. To investigate temporal variation in faecal microbiota in a population of horses managed at pasture yearround without any stabling regimen or additional feed other than supplementary forage. 2. To investigate if ambient weather conditions such as rainfall and temperature had any effect on these microbial populations.
Methods: Faecal samples were collected every 14 days from a group of 7 horses for 52 weeks. DNA was extracted from these samples and used to create 16S ribosomal ribonucleic acid (rRNA) amplicon libraries by PCR amplification of the V1-V2 variable regions of the bacterial 16S rRNA gene. The libraries were sequenced using the Ion Torrent PGM next-generation sequencing technology and the sequence data were processed using the QIIME pipeline followed by statistical analyses in R software.
Results: The faecal microbiota was dominated by members of the phylum Firmicutes and Bacteroidetes throughout the study. Significant effects of season of sample collection, type of forage (grass vs. grass & haylage) and ambient weather conditions on the composition of the horse faecal microbiota were identified. A clear cyclical pattern of change in the composition of these microbial populations was identified.
Conclusions: In the current study, in horses kept solely at pasture without stabling or concentrate feeding, the faecal microbiota demonstrated evidence of a continuous state of adaptation and change in response to environmental factors.
